KEYWORDS cerebrovascular accident; model of human occupation; occupational therapy; older adults Summary Objective/Background: This study examined a group of people with cerebrovascular accidents who were in a chronic phase in a Health Care Facility for the Elderly in Japan. The model of human occupation (MOHO)-driven occupational therapy (OT) intervention was compared with interventions that were based on other theories, for example, biomechanical and neurodevelopmental frames of reference. Methods: A total of 36 service users were randomly assigned to either an experimental group (who received MOHO-based OT) or a control group (who received "usual OT"). All the service users were assessed using the Activities of Daily Living (ADL), WHO Quality of Life 26 (QOL-26), MOS-36-Item Short Form Health (SF-36) before and after a 12-week OT intervention. Results: Based on the results of our study, we found that the experimental group significantly improved in ADL and QOL scores following the MOHO-based OT intervention; in fact, these scores were higher (p < .05) than before the practice. The control group, however, only improved on ADL scores following OT intervention. In addition, when compared with the control group after the interventions, the experimental group had significantly improved (p < .05) scores in the following: ADL, all five domains of QOL-26, and physical functioning, role physical, bodily pain, general health perception, social functioning of SF-36. Conclusion: The MOHO-based intervention was more effective in the improvement of ADL and QOL than non-MOHO-based intervention.
Introduction
Cerebrovascular accident (CVA) is a noncommunicable disease of increasing socioeconomic importance in ageing populations (Feigin, Lawes, Bennett, & Anderson, 2006) . It is the second leading cause of mortality worldwide (WHO, 2003) with three million women and two-and-a-half million men dying from stroke every year (WHO, 2011) . It has recently been reported as the number one cause of disability in developed countries (Fisher & Norrving, 2011) .
Survivors of stroke may experience a wide spectrum of symptoms including impairment of motor, perceptual, sensory, cognitive, and psychological functioning (Haslam & Beaulieu, 2007; WHO, 2011a) . Therefore, this diagnosis is responsible for changes in lifestyle for the majority of those affected (Morgans & Gething, 2002) . Considering the impact that stroke may have on a person's body functioning, and its high international incidence and prevalence, the disease has potentially emotional and socioeconomic results for people, their families, and health services (WHO, 2011) . By 2020, disability-adjusted life years (DALYs) lost due to stroke are predicted to rise globally from 38 million DALYs (as estimated in 1990) to 61 million DALYs (WHO, 2011) .
Most survivors of stroke report decreased levels of activity, socialisation, and overall quality of life (QOL), with only an estimated 25% returning to the level of everyday participation of community-matched people who have not had a stroke (Lai, Studenski, Duncan, & Perera, 2002) . A profession that is well placed to support patients cope with the consequences of functional deficits resulting from stroke is occupational therapy (OT). The World Federation of Occupational Therapists defines the profession as concerned with promoting health and well-being through occupation and identifies the profession's primary goal as enabling people to participate in activities of daily life (WFOT, 2004) .
In Japan, cerebrovascular disorder accounts for 26% of diseases that require care (Suzuki, 2010) and OT service is a priority within older adult practice (Japanese Association of Occupational Therapists, 2006) . Functional recovery is possible, following an acute CVA, for up to 6 months (Moriyama, 2008) . People are, therefore, referred to OT within 6 months of onset of their CVA (Aida & Matsufisa, 2004) . OT intervention is focused on improving engagement in occupational participation, that is, activities of daily living (ADL), work and play/leisure. In addition, supporting an improvement in people's QOL has been highlighted as pivotal (Saeki, Okazaki, & Hachisuga, 2005; Yamamoto & Yamada, 1997) . The Model of Human Occupation (MOHO) (Kielhofner, 2008a) provides a theoretical approach which examines occupational participation and QOL for people with cerebrovascular disorder (Mentrup, Niehaus, & Kielhofner, 1999; Morgan & Jongbloed, 1990; Widén-Holmqvist et al., 1993) .
The MOHO
The MOHO (Kielhofner, 2008a) is an occupation-focused (Pedretti & Early, 2001) , client-centred (Law, 1998) , evidence-based (Lae et al., 1997) approach to OT practice.
Available evidence indicates that MOHO is now the most widely used occupation-based model in practice worldwide (Ashby & Chandler, 2010; Haglund, Ekbladh, Thorell, & Hallberg, 2000; Law & McColl, 1989; National Board for Certification in Occupational Therapy, 2004; Wikeby, Pierre, & Archenholtz, 2006) . The model has also been advocated as the preferred occupation-focused conceptual model of practice in Japan (Japanese Association of Occupational Therapists, 2006; Suzuki, 2010) . The MOHO concepts address the following: (a) the motivation for occupation, (b) the routine patterning of occupations, (c) the nature of skilled performance, and (d) the influence of environment on occupation (Kielhofner, 2008a) . These concepts offer explanations for these factors, provide a framework for gathering data about a client's situation, generating an understanding of the client's occupational strengths and limitations, and selecting and implementing a course of OT (Japanese Association of Occupational Therapists, 2006; Law & McColl, 1989) .
Cerebrovascular OT research
A literature review identified 141 studies that focused on CVA (Shinohara & Yamada, 2008) and OT theoretical frameworks in Japan. A total of 19 studies (13.5%) were nonrandomised clinical-controlled trials and 122 (87%) were descriptive case studies. The theoretical framework used within the studies were rehabilitation frame of reference (37.9%), biomechanical frame of reference (24.3%), behaviourism (17.9%), neurodevelopmental frame of reference (10.7%), MOHO (7.9%), and sensory integration (1.4%) (Shinohara & Yamada, 2008) . Two case studies examined MOHO-driven intervention for residents of a Health Care Facility for the Elderly with a CVA (Miura & Yamada, 2002; . These case studies illustrated that the MOHO-driven OT intervention was effective in the maintenance and improvement of ADL and QOL for older adults. No studies were found which quantitatively examine the effectiveness of MOHO against other non-MOHO interventions.
The purpose of this study, therefore, was to test the effect of MOHO-based intervention against non-MOHObased intervention with respect to changes in capable ADL (C-ADL) and performing ADL (P-ADL), QOL, and health.
Methods

Selection of services
An invitation to participate in the study was sent to 398 occupational therapists (43 were registered with Welfare and Medical Service on Incorporated Administrative Agency; 54 attended a MOHO case-study meeting of the Japanese Society of Occupational Behavior; 266 were working around the Greater Tokyo area of the Japanese Association of Occupational Therapists, and 35 were referred by faculty members of the Tokyo Metropolitan University Graduate School). A total of 13 occupational therapists participated in this study.
Selection of participants
A pilot study was completed (Shinohara & Yamada, 2010a, b) which identified the parameters needed for power calculation (Cohen, 1988) . In order to detect an improvement in the QOL (QOL-26: psychological health) score of d Z 1.0, with a two-sided 5% significance level and a power of 80%, a sample size of 17 people (16.7) per group was necessary. The participating occupational therapists received study participant inclusion criteria, consent forms, and protocol of the required evaluation procedure. The occupational therapists were asked to approach the participants who met the inclusion criteria. This included residents of a Health Care Facility for the Elderly, who had a CVA without dementia within the past 6e36 months (Japanese Association of Rehabilitation Medicine, 2006; Ochi, 2004; Oshima, 2006) . There was equity across sites as the Health Care Facility for the Elderly in Japan has prescribed standards inclusive of employee numbers, having a rehabilitation room, and appropriate equipment. These standards are enforced through government legislation.
Randomisation to groups
The participants were randomly assigned to an experimental group or a control group (Fig. 1 ). Both experimental and control groups provided OT intervention adhering to the following guidelines: (a) the aim of intervention was maintenance/improvement of ADL and QOL, (b) intervention was provided two times a week, for more than a minimum 20e30 minutes, for 3 months, (c) if a resident was discharged from the Health Care Facility they would exit the study following completion of study assessments the day before discharge. The intervention procedures were in compliance with the established guidelines of the Japanese Ministry of Health, Labour and Welfare as well as with the Evaluation/Rehabilitation Synthesis Practice Plan. In the event of a participant becoming medically unwell, refused OT intervention, or both, the participant would not receive OT intervention. Compliance to intervention was provided in a written report at the end of the intervention for each participant. The occupational therapists in the control group completed assessments appropriate to the biomechanical or neurodevelopmental frames of reference (e.g., physical functioning or PF test). The intervention was, therefore, selected by formulating these assessment results using the underpinning frame of reference (i.e., biomechanical, neurodevelopmental). As a result, the control group experienced physically focused interventions which included transferring between surfaces (i.e., bed/ wheelchair), exercises of muscle strengthening, advice about self-exercises, stretching in sitting position, and walking with a frame (Table 1) . The occupational therapists in the experimental group completed MOHO training in order to be able to complete MOHO-based intervention inclusive of administering MOHO assessments effectively, which includes the Japanese Occupational Self-Assessment version 2 (OSA 2) (Yamada & Ishii, 2004) , the Japanese Interest Checklist (Yamada, 1982) , and the Japanese Role Checklist (Yamada, Takehara, Ishii, & Ishikawa, 2002) . Intervention was individually selected based on formulating the findings of these MOHO assessments using MOHO theory. As a result, the experimental group experienced interventions focused on volition (values, interests, confidence), role performance (meaningful daily responsibilities), and changes to physical environment ( Table 2 ). The occupational therapists in both groups explained the contents of OT intervention and consent was obtained from the participants.
Ethics
This study obtained approval from the Tokyo Metropolitan University Arakawa Campus Study Security Ethical Review Board (Acceptance No. 08073).
Data gathering
Data were gathered on participant's gender, age, the day of onset of CVA, the number of years of education of the participant, the number of years of clinical experience of each occupational therapist. The degree of care, having 
Outcome measures
Both the experimental group and the control group completed the following assessments at baseline and at 3 months. 
Methods of analysis
Data were entered and cleaned using standard protocols. We used SPSS15.0J for analysis, which involved the following: (a) baseline demographics of participants, occupational therapists, and differences of ADL/QOL between the two groups; (b) within-group comparison of the difference of ADL and QOL following the intervention; and (c) difference between groups following the intervention (Nagatani, 2005) . The statistical tests included chi-square test, ManneWhitney ranked score, and t test for Wilcoxon-signed rank test and ManneWhitney ranked score test. The statistics assumed a significance of 5% (Coolican, 2009 ).
Results
The study involved 13 occupational therapists and 36 participants from eight sites. The experimental group contained 19 participants and there were 17 participants in the control group. None of the participants became unwell or refused OT intervention during the period of this study. The participant characteristics are presented in Table 3 . 
Comparison at baseline
There were no significant differences between the groups based on age, gender, degree of care, or years of education (Table 3) . The "period after onset of CVA" was significantly shorter (p < .05) in the experimental group. Also, years of clinical experience of the occupational therapist was significantly longer in the control group (p < .05). However, there were no significant differences before the intervention on C-ADL and P-ADL and the QOL-26 score (Table 3) .
Comparison from baseline to 3 months within group
The experimental group (which received MOHO-based OT) significantly improved on all ADL and QOL indicators (p < .05) following the intervention. The control group (which received non-MOHO-based OT) indicated that there was a significant improvement in ADL (C-ADL and P-ADL) following the intervention (Table 4 ).
Comparison between experimental and control groups at 3 months
There was no difference between the groups in the number of intervention episodes received (Table 4 ). The scores for C-ADL, P-ADL, all the five domains (a body, psychology, environment, society, the QOL whole) of QOL-26, and RP, SF, PF, GH perception, and BP of SF-36 following OT practice were significantly improved (p < .05) for the experimental group (Table 4 ).
Discussion
Use of MOHO in Japan
The use of MOHO within Eastern cultures has been criticised (Iwama, 2003 (Iwama, , 2004 Kielhofner, Andersen, et al., 2008 , Kielhofner, Levin et al., 2008 Kielhofner, Mentrup, Miranda, Schulte, & Shepherd, 2008) . MOHO incorporates a respect for each client's individuality and cultural background, and many MOHO assessments capture a client's unique cultural perspective (Kramer, Bowyer, & Kielhofner, 2008) . This view has been supported by the Japanese Association of Occupational Therapists (2006) and though multiple applications of MOHO within this culture (Kawamata & Yamada, 2008; Liu & Ng, 2008; Miura & Yamada, 2002; Yamada, Kawamata, Kobayashi, Kielhofner, & Taylor, 2010) . Moreover, there have been Japanese translations of MOHO assessment tools, including, Assessment of Communication and Interaction Skills (Yamada, 2000a) , Pediatric Volitional Questionnaire (Yamada, 2000b) , Volitional Questionnaire (Yamada, 2009) , MOHO Screening Tool (Yamada, Notoh, & Kobayashi, 2008) , Occupational Circumstances Assessment Interview and Rating Scale (Yamada & Ishii, 2011) , Child Occupational Self Assessment (Yamada & Arikawa, 2007) , Assessment of Occupational Functioning (Yamada & Ishii, 2008) , Occupational Performance History Interview (Yamada, Nagatani, & Ishii, 2003) , and the Worker Role Interview (Yamada & Nakamura-Thomas, 2007) . 
Added value of MOHO
The MOHO-based intervention was more effective in the improvement of ADL and QOL scores than non-MOHO-based OT. The MOHO, therefore, added value as both interventions took the same intervention time; however, MOHO had additional important QOL benefits. In recent years, the concept of QOL has become more readily recognised and appreciated within health professions (Wolf & Baum, 2011) . It has been embraced within the International Classification of Functioning, Disability and Health (WHO, 2001) , which defines health as the outcome of the interaction of body function, activity, and participation as influenced by environmental factors and personal choice. It is hoped that the link between health and participation will influence all health professionals working with stroke survivors to support participation (Wolf & Baum, 2011) .
The experimental group was focused on delivering MOHO interventions which effected changes in the QOL and ADL scores. This intervention is client centred (Law, 1998) and occupation focused (Kielhofner, 2008a) which included attention to the service users volition (Reilly, 1962) . Volition refers to the motivation for occupation. Volition is constructed from personal causation, one's sense of capacity and effectiveness (DeCharms, 1968) ; interests, what one finds enjoyable and satisfying (Matsutsuyu, 1969) ; and value, what one thinks is important (Bruner, 1990) . Habituation is the process by which occupations are organised into patterns or routines. This includes roles, socially defined set of responsibilities (Fein, 1990) , and habits which are automatic responses (Kielhofner, 2008b) . Performance capacity refers to the physical and mental capacities that underlie occupational participation (Kielhofner, Tham, Baz, & Hutson, 2008) , and environment (physical and societal) within which the occupations are completed (Kielhofner, 2008a) . Occupational therapists specifically identify these unique characteristics for each person in order to develop intervention based on their life experiences.
As a result, all participants in the experimental group focused on both ADL and activities which were inclusive of being interesting, made the service user feel competent, were highly valued, provided them with a role and a meaningful routine. Nine participants practiced housework (a productive life role) and 13 participants engaged in a family role and/or a friendship role through a hobby. In addition, specific service users focused on specifically improving values (Kielhofner, 2008c) and interests (Kielhofner, 2008c) through hobbies such as craftwork or woodwork, housework, and practicing ADL. From this, it can be seen that the experimental group were inclusive of all occupational domains (self-care, productivity, and leisure). Reilly emphasised this occupational principal by arguing that therapy should be focused on maintaining the occupational role that has been affected by the service user's diagnosis (Reilly, 1962) . Because the experimental group was specifically focused on meaningful occupation (in comparison with the control group), it could be argued that the influence of occupational roles was effective at improving performance in ADL and QOL. MOHO is a conceptual model of practice which provides specific assessments and intervention focused on occupational meaning/roles and as such is, therefore, a valuable body of work to support effective OT intervention.
Relationship between role and QOL measures
Routine action is influenced by the fact that each of us belongs to and acts in social systems. Much of what we do is done as a spouse, parent, worker, student, and so on. Having internalised such roles, we act in ways that reflect our role status (Fein, 1990) . Internalising the role means taking on an identity, an outlook, and actions that belong to the role. Consequently, an internalised role is the incorporation of a socially and/or personally defined status and a related cluster of attitudes and actions that underpin occupational participation and QOL (Grossack & Gardner, 1970; Katz & Kahn, 1966; Turner, 1962) . First, they influence the manner and content of our actions. Moving from one role to another is often demarcated by such changes as how we dress, our manner of speech, and our way of relating to others. Second, each role carries with it a range of actions that makes up that role. Consequently, roles shape the kinds of things we do. Third, roles partition our daily and weekly cycles into times when we inhabit certain roles. The course of each day ordinarily involves a succession of roles and overlapping roles.
In one of the studies, researchers performed QOL-26 and SF-36 on 84 institution elderly residents and reviewed therapy goals (Yamashita et al., 2001) . The group which indicated that they had strong therapy goals (e.g., engaging in roles of family member, friend role and/or hobby role) achieved high scores for psychological domain of QOL-26 and MH of SF-36 (Yamashita et al., 2001) . Mayo, Wood-Dauphinee, Côté, Durcan, & Carlton (2002) reported that they evaluated QOL of 434 service users with CVAs and the QOL of the service user related to instrumental ADL such as housework (Mayo et al., 2002) . Because the experimental group was engaged with hobbies and interactions with families and friends (Yamashita et al., 2001) , and practice of instrumental ADL (Mayo et al., 2002) , it was thought to have an effect on the QOL.
Study limitations
This study excluded patients who had dementia. The Japanese Ministry of Health, Labour and Welfare has reported 14% of older adults have dementia and it is the second highest diagnosis (next to CVA) as a causative disease of care required. Moreover, 15% of dementia conditions are caused by CVA (Ministry of Health, Labour and Welfare of Japanese Government, 1997). It, therefore, seems important to replicate the study with people who have dementia and had a CVA.
While both groups were more than 12 months from CVA, the experimental group had a significantly shorter time from CVA (p < .01) which was 9 months. While Shimao (2005) reported that ADL gradually decreases over time, Kondo and Ota (1995) reported that a 2-year period is required for psychological and emotional recovery of a person with cerebrovascular disorder. In this study, however, there was no difference between ADL and QOL scores before the intervention.
The number of the participants who were able to perform SF-36 was 56%. However, the QOL-26 was also used which captures the five domains of QOL (physical, psychological, social, environmental, and QOL whole) . There was an improvement in the QOL-26 score in the experimental group.
Conclusion
There was an improvement in ADL score in the non-MOHO group following intervention; however, the group receiving MOHO-based intervention had improved ADL scores plus improved QOL outcomes. It could, therefore, be argued that occupational therapists should use an MOHO-based intervention for improving performance in ADL and QOL of service users.
